An information system can be thought of as an amalgam of three distinct but interacting elements ; a user, a knowledge resource and an intermediary mechanism. The user approaches the system with a problem which information in the knowledge resource may help resolve or at least manage more effectively. The Table 1 The function% of an intelligent interface for retrieval (from [7) ) also apparent that each of the experts depended on results from several of the other experts in order to accomplish its function. The highly interactive and situation dependent nature of the interaction, together with the necessity for function distribution, led us to consider 'distributed problem-solving' approaches to complex problems in artificial intelligence as a basis for a generalized IPM. The model, on which our subsequent research has been based is a distributed expert system in which the experts are the functions we have specified, organized to communicate with one another until their common goal has been achieved.
Achieving an intelligent interface
The overall aim of our project is to implement an intelligent interface for document retrieval systems based on the distributed expert system approach. Most [12] suggested that a general problem structure for the information system domain could provide a means for driving and guiding a human-computer dialogue in this domain. Discourse analysis of the human-human interactions was used to identify and define a problem structure associated with the information system. This identification and specification of the problem structure depended crucially on the analysis of the discourse into foci, on the specification of the goal of each focus and on an investigation of the factors initiating a shift in focus [6] .
Results

1. Introduction
In the course of our research, we have now achieved the following results.
We have identified a minimum set of functions for an intelligent intermediary in at least the document retrieval system, and perhaps for information systems in general.
We have suggested a general categorization of the types of knowledge that an intermediary brings to bear on information interactions [13] . - We have nearly succeeded in specifying four of the functions, their knowledge resources and representations, sufficiently for implementing them in a computer intermediary for document retrieval i.e. User Model [8] , Problem Description and Retrieval Strategies [9] . Response Generator.
We have suggested a structure for the document retrieval information interaction. based on its problem structure which could guide and interpret a human computer dialogue [6] . - We have, through simulation, a reasonably well specified system architecture for the overall system, which is a functionally distributed system with blackboard communication and a welldefined set of message types [5] .
In addition, we have begun to relate explicit retrieval operations on the knowledge resource (in bibliographic retrieval) to structural representations of the user's problems (Belkin and A complete listing of the subgoals is given in [6] The knowledge elicited by the analysis for these two functions, and a propoased representation for it. is described in more detail in [7, 8, 9] . 5 [6] [14.15] ).
There is, of course, still much to be done before we reach our long term goal. Much of the intellectual specification still remains, and the work of implementation is in its early stages (this last we hope to do at least in partial collaboration with another group-see [16] 
